set, with >4 mmol/L taken as a high lactate level. Patients were compared in two groups: those with lactate levels >4 mmol/L and those with lactate levels ≤4 mmol/L. Bronchopulmonary dysplasia was defined as persistent oxygen need at postmenstrual week 36 (BPD Jopee). 12 Clinical manifestations and abdominal radiographs were reviewed and categorized according to the NEC modified Bell classification. 13 Severe premature retinopathy (ROP) was diagnosed using a test performed by an ophthalmologist after 28 days of life and classified as stage 3, 4, or 5 according to the international classification. 14 IVH was diagnosed using cranial ultrasonography and classified according to the Papile-Burstein system, 15 which classifies IVH grades III and IV as severe. Demographic data, short-and medium-term morbidity rates, respiratory support, and hospital stay were recorded. Compliance with the ethical committee was confirmed by the Local Ethics Committee. 
| Statistical analysis

| RE SULTS
A total of 119 patients with gestational age ≤32 weeks and birthweight ≤1500 g were included in the study. Mean gestational age was 28.5 ± 2 weeks, and birthweight was 1075 ± 294 g. Fifty patients had echocardiographic hsPDA, and 69 patients had no PDA.
Birthweight, first minute, and fifth minute Apgar scores were lower in the hsPDA group (P = 0.001, 0.013, and 0.003, respectively).
Twelve patients with hsPDA (24% of the total) and 22 non-hsPDA patients (31.9%) had lactate levels of 4 mmol/L (P = 0.392). The duration of noninvasive and mechanical ventilation was longer in the hemodynamic PDA group, and rates of ROP were higher (P = 0.038, 0.016 and 0.021, respectively) ( Table 1 ). There were 34 patients (28.6%) with lactate levels >4 mmol/L and 85 patients (71.4%) with ≤4 mmol/L. The birthweight in the high lactate group was lower (P = 0.026), and mortality rates were higher (P = 0.042). There was no difference in the duration of noninvasive ventilation, mechanical ventilation, or stay (P = 0.34, 0.43, and 0.16, respectively) in patients with lactate levels >4 mmol/L and ≤4 mmol/L. Bronchopulmonary dysplasia, ROP, and intraventricular bleeding rates were similar between the two groups (P = 0.81, 0.56, and 0.13, respectively). There was no correlation between hsPDA presence and lactate levels (P = 0.35) ( Table 2 ).
There was no significant correlation between ductal shunt diameter and lactate levels (r = 0.07 and P = 0.45).
In our study, the rate of hypotension (mean blood pressure <30 mm Hg) was 13.8%. There was no difference between the groups (P > 0.05). Clinical and proven early neonatal sepsis rate was 28.5% and was similar among the groups.
| D ISCUSS I ON
In our study, we found that venous lactate levels in hemodynamically significant preterm infants with PDA were not different from those of patients with hsPDA. However, we found that mortality rates were higher in preterm infants with lactate levels above 4 mmol/L.
Lactate levels are often used in clinical practice to monitor the severity of the disease and the response to treatment. Lactate levels were first used for clinical prognostic purposes in 1964 by Broder and
Weil, who observed that excess lactate (>4 mmol/L) over undifferentiated shock was associated with poor outcome in patients. 16 Lactate levels are often used following shock, but there are many reasons for high levels of lactate. Tissue perfusion disorder is the most common cause, but there are other contributory factors, including sepsis and septic shock, cardiogenic, obstructive and hemorrhagic shock, cardiac arrest, trauma, seizures, burns and smoke inhalation, liver failure, inborn errors of metabolism, and drugs and toxins. 17 The relationship between increased blood lactate levels and mortality and morbidity has been demonstrated in a number of clinical scenarios. 18 It has been reported that the highest blood lactate level in the first 12 hours of life is associated with the hospital mortality risk of low birthweight neonates (1500 g, n = 381, median GA = 28 weeks). 19 In our study, mortality rates were higher in the group with lactate levels >4 mmol/L. PDA is an important complication in premature infants. Left-to-right shunting in PDA babies leads to systemic blood flow and concomitant reduction of blood flow to regional organs. 20 Studies have shown that the most frequent cause of death in PDA preterm neonates is multiple organ failure. 21 A patent research study investigated the impact on macrocirculation (the increased left ventricular output) but could not continue because the ductal steal phenomenon showed that blood was flowing to the peripheral organs. The blood flow in the celiac, upper mesenteric and renal arteries showed abnormal patterns compared to the closed DA group. These differences were lost after closure. 22 As left-to-right shunting may cause a large PDA, a significant retrograde diastolic flow in the abdominal aorta and diastolic flow may be greater than 50% of total aortic blood flow. This is reflected in the clinic as "duc- This study has some limitations. First, the number of patients may not be sufficient. Secondly, the threshold for the hemodynamic PDA of the lactate level may have been set lower than in other studies. There are also many confounding factors that can cause rapid deterioration of tissue perfusion in preterm infants.
The observational nature of the study was another limiting factor. Lactate levels may not be sufficiently specific. In one study, lactate levels in 13 of 27 patients with superior mesenteric artery occlusion were within normal limits. 29 Dugas et al found that 45%
of patients in the vasopressor-dependent septic shock group did not initially have a lactic acid level >2.4 mmol/L but had high mortality. 30 In this study, we have found that lactate levels, which are Buse Ozer Bekmez http://orcid.org/0000-0002-0397-1369
